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ABSTRACT 

The investigation sought to prove that retarded 
conceptualization behavior of deaf children can be improved by 
specific compensatory experiences in the manipulation of objects- 
Twenty-six deaf children of normal intelligence but deficient in 
language as determined by reading achievement level, ages 10-13 
years, were randomly assigned to experimental and control groups- 
Experimental treatment consisted of participation in 30 30-minute 
sessions of science inquiry, structured toward the development of 
classification skills and based on physical manipulation of objects 
to discover relationships, Pre and posttesting with the 
Goldstein-Sheerer Object Sorting Test measured categorization level - 
The experimental subjects demonstrated a significant change in the 
level of categorization used, indicating that sensory experience, 
rather than language attainment, was the critical factor in the 
development of categorization- (KW) 
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Studies conducted over the past twenty years have yielded evidence that the 
abstract mental abilities of deaf children are significantly inferior to those of 
hearing children. (Templln, 1950; Oleron, 1950; Larr, 1956; Myklebust, 1964) Many 
psychologists and educators of the deaf consider this an irremedial consequence of 
language deficiency, and direct their efforts toward changing the level of lin- 
guistic competence. There is, however, a largely unexplored possibility that the 
failure of deaf children to attain normal abstraction skills is only indirectly 
related to language deficiency, and directly related to restrictive experiential 
stimulation in early life. (Purth, 1963, 1964) 

Categorization is a basic cognitive process. Through the categorization pro- 
cess, equivalent qualities of diverse stimuli are perceived. Research has con- 
vincingly demonstrated that categorization skill admits a developnental progression 
that is related to age, (Thompson, 1941; Goldstein and Sheerer, 1941; Reichard, 
Schneider, and Rapaport, 1944; Goldman and Levine, 1963) Primary classification 
xj perception oriented, while higher level categorization is conceptual. Research 
reveals that deaf children are notably retarded in attainment of abstract categori- 
zation. While extensive research has been done in assessing the correlation be- 
tween language deficiency ahd deficient categorization behavior of the deaf, vir- 
tually no significant experimental work has been done on possible means of chang- 
ing this behavior. 

Education of the deaf gives almost exclusive emphasis to the teaching of 
language. (Rosenstein, 1967; Lenneberg, 1967; Kopp, 1968; Streng, 1968; Woodward, 
■>P68) Regardless of the effort exerted in this direction, the great majority of 
the profoundly deaf population never achieve the minimum criterion of linguistic 
competence, defined as the ability to comprehend and construct grammatically 
structiired sentences. (Furth, 1966) This combination of circumstances, the in- 
ability of a large segment of the deaf population to achieve language competence 
and the retardation in the development of abstract mental processes in the deaf, 
invites the investigation of a pedagogical approach to the education of the deaf 
that stresses sensory experience rather than language attainment. 

The goal of science education, as the goal of the educat-^on of the deaf, is 
the development of formal thought, (Educational Policies Commission, 1966; 
w?.tional Science Teachers Association, 1964; Advisory Committee on the Education 
of the Deaf, 1965; Kirk, 1962; Leitman, 1967; O'Neill, 1968; Simmons, 1968) 

Many science educators consider the most effective means of achieving this goal 
to be through inquiry. Though inquiry may be defined in many ways, it is here 
defined as that mode of learning whereby one discovers relationships through his 
own activity. This activity may involve physical interaction with the things of 
the environment or mental manipulation of conceptual schemes, depending upon the 
intollectual maturity of the inquirer. 

Piaget's cognitive theory posits the roots of intellectual development in the 
direct manipulation of the environment, not in the verbal symbol, (1955) He sup- 
ports his theory that the basic cognitive structures are derived from actions with 
the obuervatlon that young children classify manually before they can classify 
linguistically, (1968) The difficulty deaf children experience in the attain- 
ment of abstract thought may be related to a dearth of experiences in the manipu- 
lation of objects, experiences familiar to hearing children because of the stimu- 
lation of verbal communication. The purpose of this experimental investigation 
was to demonstrate that retarded conceptual categorization behavior of deaf chil- 
dren can be changed by specific experiences in the manipulation of objects. 

PURPOSE 

If categorization in the deaf is tied to language, its progressive develop- 
ment would be dependent on the development of language. No rapid change in cate- 
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gorization behavior could be expected, because the attainment of language is a slow 
and laborious achievement for the deaf. If experience is a critical factor in the 
development of categorization skills, a compensatory program of experience^ speci- 
fically structured toward the development of classificatory skills, could be ex- 
pected to affect a rapid change in categorization behavior. This latter hypothesis 
formed the basis of the study. Science inquiry was selected as the appropriate 
method to achieve a change in categorization behavior of deaf children. A progr^ 
of thirty sessions of science inquiry was developed to investigate the possibility 
of altering the abstract categorization abilities of deaf children. 

METHOD 



Subi ects 

Students of the Archbishop Ryan Memorial Institute for the Deaf in Philadelphia, 
between the ages of ten and thirteen, were the subjects of the study. The lower 
limit of the age range was set at ten because, even under normal conditions, aD- 
s bract classification skill does not usually mature before that age. 

The status of the children as language deficient was determined by the combined 
measurements of degree of hearing loss and reading achievement level. A loss o 
sixty to seventy-five decibels in the better ear indicates a hearing impairment 
severe enough to preclude acquisition of language through speech. , 

Three of the experimental children suffered such loss. The remainder of the children 
were profoundly deaf, with losses greater than eighty decibels in the better ear. 

Reading comprehension level of less than 4.5 grade level was used as an index 
of language deficiency. Linguistic competence, the mastery of a finite set of rules 
that govern the construction and comprehension of grammatical sentences (Chomsky, 
1965), is acquired by most hearing children by the age of four. Clearly, a reading 
comprehension test would be totally inadequate to measure the linguistic competence 
of a speaking person. The reading test is not generally accepted as a adequate 
measurement of linguistic competence of the deaf. Attempts have been made to 
velop a more valid measure (Cooper, 1967; Moores and Quigley, 1967; Myklebust, 1^7; 
Rosenetein, 1967); but, to date, the reading test is as satisfactory a measure of 
linguistic competence of the deaf as is available (Furth, 1966; Cooper, 1967) . 

Since the severely deaf and, especially, the profoundly deaf learn language graph- 
ically rather than phonetically (Lenneberg, 1967) , the level of language attain— 
rnent can be demonstrated through reading ability. It is more difficult for a deaf 
jhild to speak than it is to write; it is more difficult for a deaf child to write 

than it is to read. 



The research of Pusfeld (1955) and Moores and Quigley (1967) indicate that the 
reading comprehension score of standardized tests yields an inflated estimate of 
the deaf child's mastery of language. The upper limit of the reading comprehension 
range established for this reseai’ch vreis the attainment equivalent to the average 
reading ability of American children in the fifth month of the fourth grade (4.5). 
Relow the fourth grade level, only fragnentary aspects of the spoken language aro 
measured by the standardized tests used in this country. ^ 

comprehension level less than 4.5, as measured by Star^'‘“‘“ 



Test. Intermediate I. Form W . was’used as an index of deficiency in the mastery of 
language as a graphic system. 



All the children in this investigation were of normal intelligence, as 
ured by the K nVilmAn-Finch Scholastic Aptitude Test , and had incurred deafness by the 
second year of life. The twenty-six children vrfio met the criteria for selection 
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were randomly assigned to an experimental and a control group. 

Measurement Instrument 

The Goldsteln-Sheerer Object Sorting Test , as modified by Rapaport, Gill, arid 
Schafer (1968), was selected for the measurement of categorization level. It was 
chosen in preference to other categorization tests because (l) it assesses overt 
categorization behavior by the manipulation of real, familiar objects, rather than 
pictures, geometric forms, or words; (2) it uses the clinical approach to identify 
the psychological bases underlying groupings of objects; and (3) it measures two 
distinct types of categorization behavior; free sorting behavior, initiated by 
the subject, and compliant categorization behavior, initiated by the examiner and 
identified by the subject. 

The cognitive styles underlying free sorting and compliant classifications are 
indicated by the definitions the subject gives for the criteria used for grouping 
the objects. Three cognitive styles are identified by the test; (l) concretistic, 
a mode of categorizing that distinguishes relationships among environmental stimuli 
through external features, such as spatial and temporal contiquity or perceptual 
similarity; (2) functional, a mode of categorizing based on the external feature 
of use; and (3) conceptual, the abstract mode of categorization, based on intrinsic 
attributes and essences. 

The material items of the test consist of thirty- three familiar things, such 
as silverware, pliers, cigars, sugar cubes, a toy ball, a pipe, and a bicycle bell. 
The tvro parts of the test are administered individually. In Part I, the child 
groups together all the objects that he considers related to a pre-selected sample. 
This section of the test consists of seven grouping tasks. After each group is 
completed, the child is asked to give the reason for the grouping. 

Part II consists of t’^/elve items. The examiner groups the objects by abstract 
categorizations of number, color, form, material, and class, and then asks the 
child to identify the categories used to form the groups. Twelve concepts are used 
in Part II; white, red, rectangular, round, paper, rubber, two, metal, silverware, 
smoking equipment, toys, and tools ~ representing the five categorical systems of 
color, number, form, material, and class. 

A valid assessment of conceptual categorization behavior, as measured in Part 
II of the test, requires a vocabulary competency that includes terms for these 
'oncepts, A vocabulary test was developed by the investigators (Boyd, 1970) for 
this purpose, consisting of twen^;iy-eight multiple choice items. This test was 
given to all the children a week prior to the administration of the pretest. 

The standard procedure for administering and scoring the Goldstein-Sheerer 
O b.lec t Sor ting Test was formulated Rapaport, Gill, an’’. Schafer. (l968) The 
only modification of their procedure for use with the deaf children of this in- 
vestigation was the addition of written instructions to accompany the oral in- 
structions. The child was allowed to respond orally, in writing, or in sign 
language. 

Procedure 

The pre to st-po attest control group design was used. Dual forms of the 
Qol d stein-Sheerer Ob.lect Sorting Test were used to minimize pretest influence on 
posttest performance. An interval of ten weeks spaced the administering of the 
pretest (Form II) and the Posttest (Form I) . The vocabulary test was given prior 
to the pretest to establish that the vocabulary achievement of the children 



equipped them with the verbal terms required for the conceptual definitions elic- 
ited by the Goldstein-Sheerer Object Sorting Test . 

Experimental treatment consisted by participation in thirty thirty-minute ses- 
sions of science Inquiry, structured toward the development of classification skills, 
and based on the physical manipulation of objects. The lessons were planned with 
the underlying assuiiptlon that the deaf child is different only to the extent that 
insufficient environmental stimulation has made him so. He knows his environment 
mainly through sight, smell, taste, and touch. Unaided by the categorical patterns 
imbedded in verbal language, he orders environmental input b\/’ developing his own 
unique system of categories. The thirty sessions developed and taught by one of 
the investigators, presented a structured, experiential introduction to elementary 
classification schemes. 

In the initial session the children examined twenty or more objects that re- 
presented living and non-living categories. They were asked to sort the objects 
into two groups of objects that belonged together, V/hen a child demonstrated his 
understanding of the concept living and the concept non-living through the forma- 
tion of these groups, he was presented with the written labels living ob.iects and 
non-living objects . The same procedure was followed as the following sessions 
encouraged the development of concepts of size, shape, texture, state, material, 
weight, odor, taste, transparency, viscosity, solubility, buoyancy, and flamma- 
bility. 

The basic skills required for inquiry were gradually Introduced as the pro- 
gram- progressed. In the first five sessions, the skills of observation, com- 
parison, and classification by a single property were practiced. In subsequent 
sessions, the recording of data, measurement, serlatlon, timing of the rate of 
activities, prediction, and verification were practiced. The final sessions of 
the program attempted to develop hierarchical classification skills. (Boyd, 1970) 

The sessions were held in a laboratory-classroom that was well equipped for 
inquiry. An effort was made to sustain an atmosphere of freedom and informality. 

The children were ftee to move around the room, use the available equipment and 
resources, and test materials as they wished, A free flow of communication was 
maintained between student and student, and between teacher and student. 

In deference to the orad. policy of the Ryan Institute, all demonstrations of 
techniques were accompanied by verbal explanations. The lessons were structured 
! 3 o that minimal language was required. A new vocabulary was presented in the 
course of the sessions, but a concrete, experiential basis preceded the introduc- 
tion of each label. Emphasis was on the production of new concepts, rather than 
new vocabulary. 

Each of the inquiry sessions was thirty minutes in length. The entire pro- 
gram extended over a ten week period. The control group followed the regular 
science curriculum of the school for an amount of time equal to that used by the 
thirty inquiry sessions. 



RESUL TS 

The vocabulary test, designed for the study, was administered to the experi- 
mental and control groups prior to the pretest, A slight deficiency, three per- 
cent of the total possible score, wave demonstrated equally in the performance of 
both groups. 
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One null hypothesis was tested by the research: 

Participation in specific science inquiry 
will cause no significant change in the 
abstract categorization behavior of deaf 
children, as measured by the Goldstein - 
Sheerer Ob.lect Sorting Test . 

The two-tailed test was used and the five percent level was selected as in- 
dicative of significance. Although the study was focused on changes in abstract 
(conceptual) categorization, analysis of functional and concretistlc categorization 
was made for comparative purposes. 

The analysis of variance for a two-factor experiment v;lth repeated measures 
of one factor was made of the total experiraental data. (Winer, 1962) The value 
of this analysis Is that, in measuring the significance of the change attributed 
to the experimental treatment, it takes into account the initial difference that 
existed between the groups and the change that occurred in the test performance 
of the control group, uninfluenced by the experimental treatment. 

The results of the factorial analysis (See Figure 1 and Tables 2 and 3) 
lead to the following conclusions: 

(1) the initial difference between groups had no significant 
influence in the final difference between groups. 

( 2 ) The test Itself was a significant factor (educative) in 
the posttest change demonstrated by the experimental group. 

(3) The experimental treatment effected a significant Influence 
on the pretest-po attest change in the conceptual categoriza- 
tion behavior of the experimental group (Part II) beyond the 
change effected by the educative Influence of the pretest on 
the posttest performance. 

The results of the factorial analysis of the experimental data justify the 
rejection of the null hypothesis that was tested. The results of the analysis 
demonstrate a significant change in the level of categorization used by the deaf 
children in the experimental group. This indicates that sensory experience, 
rather than language attainment, is the critical factor in the development of cate- 
gorization. 

It is interesting that the difference in pretest-posttest performance in con- 
ceptual categorization of the experimental group in Part I, which tested active 
categorization, anproached significance beyond the effect of the educative factor 
of the teat Itself. The change in the quantity of conceptual definitions achieved 
by the experimental group in the posttest seens an indication that the conceptual 
systems available to them prior to participation in the experimental program allow- 
ed Inadequate expression of their developmental capacity. In other words, deaf 
children do use abstract forms of categorizing, but, apparently, the extent of 
abstract categorizing is limited by a paucity of conceptual structures that desif 
children develdp autonomously. 

The analysis of pretest and posttest data indicate a significant change in 
compliant categorization behavior of the experimental group. The developmental 
gain was achieved through a program of experiences in manipulating objects. Purth’s 
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postulate that the deficient classificatory behavior of the deaf is the result of 
experiential restriction in early life is clearly supported by the results of this 
study. (Purth, 1966) 

The significant difference in conceptual categorizing behavior achieved l^y the 
experimental group is attributed to exposure to opportunities that encouraged the 
development of new conceptual categories. An examination of the inquiry program 
designed for the study (Boyd, 1970) reveals a strategy of continuing challenge of 
existing mental structures. This is a function of cognitive socialization that 
rarely reaches the deaf child in his daily life. A hearing child's emergence from 
egocentricity to socialized thought is stimulated by a gradually developed aware- 
ness that there are other ways of viewing the world than his own. (Piaget, 1966) 
The cognitive socialization of the deaf child is blocked by his inability to ex- 
change viewpoints with the outside world. He can become locked into primitive cod- 
ing techniques because their inadequacy ranains unchallenged. The results of this 
study suggest that the diminished effectiveness of cognitive socialization in deaf 
children can be compensated, at least to a limited degree, by exposure to specific- 
ally structured experiential programs designed to challenge sub-logical cognitive 
structures. 
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IMPLICATIONS OF THE STUD Y 

The results of the study generate the follovfing implications: 

(1) Deficient categorization behavior in deaf children is not an 
irremedial consequence of lack of language, 

(2) Conceptual systems of categorizing can be developed by deaf 
children through experiential enrichment, exclusive of language development. 

(3) Deaf children can benefit from participation in inquiry based 
on physical manipulation of objects. The question raised regarding the possi- 
bility of inquiry without verbal discussion was resolved when it bec^e evident 
that the children of the study, through several modes of expression (sign language, 
finger spelling, demonstration, facial expi-ession, and lip reading) , can communicate 
effectively with each other. 

(4) The extreme difficulties evidenced by the deaf in the acquisition 
of language may be related, at least in part, to deficiency in the acquisition of 
the categorical systems that underlie language. If this is true, then an advance 
toward normal categorization behavior should favorably influence the acquisition 
of language by the deaf. 

Suggestions for Future Research 

(1) The play behavior of pre-school deaf children indicates a normal 
level of categorization, as describe by Inhelder and Piaget. (1964) Iw view of 
the deficient behavior demonstrated by older deaf children, it would seem that 
research on the categorizatbn of deaf children from five to ten years of age might 
reveal a pattern of development that would provide a valuable base for the struc- 
turing of a compensatory program in the development of categorization skills. 

(2) The change in categorization behavior demonstrated in this study 
was the result of a ten-week program. The positive results of the study should 
stimulate the development of a long-term study. Perhaps such a study would result 
in a qualitative change in the use of modes of conceptual categories. 

(3) The permanence of the change in categorization behavior should be 
determined by a re-testing after the lapse of a year or so. 

(4) It would be interesting to modify the research design and the sci- 
ence inquiry program for use with research on the categorization behavior of lan^ 
quage deficient populations other than the deaf. 
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